KEL seviconpucTor | K1A7291p/s/F

KOREA ELECTRONICS CO,LTD. TECHNICAL DATA BIPOLAR LINEAR INTEGRATED CIRCUIT

Bi-Directional DC Motor Driver A

G
The KIA7291P/S/T are bridge driver with output ( )%; ] } H

voltage control.

D I
FEATURES H U H_F“UH[“'* .

+ 4 Modes Available (CW/CCW/STOP/BRAKE)
- Qutput Current © P type  LOA(AVE.) 20A{PEAK)
S/F type 04A(AVE.) 1.2A(PEAK)
- Wide Range of Operating Voltage @ Vecem=4.5~20V I
: VS(DDI):O~20V v
Y Viettopn =0~ 20V
V2 Vs
+ Build in Thermal Shutdown, Over Current Protector and
Punch-Through Current Restriction Circuit.
- Stand-by mode available (STOP MODE) SRP—-10
- Hysteresis for All Inputs.
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MAXIMUM RATINGS (Ta=25T)

CHARACTERISTIC SYMBOL | RATING | UNIT - A - B
Supply Voltage Vee 25 Vv i .
1 I of 4
Moter Drive Voltage Vs 25 vV w U W ]\{ W v M W_r
Reference Voltage Vet 25 v s 4 = ' k.
P TYPE 2.0
PEA K IO (PEAK) TIM | MILLINETERS
Output S/F TYPE 12 A ;: zz::z:z
Current P TYPE 2.0 | ! } . TEoT
AVE. IO(AVE.) } G 1.B6£0.2
S/F TYPE 0.4 = =0
P TYPE (+1) 12,5 EREETVETE
Power S TYPE Pp (x2) 095 | W
Dissipation
F TYPE (*3) 1.40 SIP—9
Operating Temperature T onr -30~775 (e
Storage Temperature Tetg -55~150 T
(%1) Te=25C (KIA7291P) .
(#2) No heat sink — ‘

(*3) PCB {(80x30x 1.6mm, occupied copper area in excess of MM J_[E:?‘H

50% ) Mounting Condition

DIM MILLIMETERS
E c & 6.4+0.2
q F g B 8.6£0.8
il RARK c 3.0
D 1.0 TYP
o B 1.0
T 2.5
O o 0.4£0.1
1] H 13.5 MAY
B W?—EﬁHHH_ LG T 19.0£0.2
F] 2802
K 0.1+0.1,/—0.05
L 2.85 MAX
M 0.285+0.1,/—0.05
N 0.954 0.2
HSE0P—-16

1999, 1. 14 Revision No : 0 KE': 1/9



KIA7291P/S/F

BLOCK DIAGRAM

Veo
—(7/12/114/8/5 )
h
REG j
PROTECTOR — 1
CIRCUIT
{TSD)
2/T/AH6/1/9 1/5/1
IN1 GND
IN2 (KIAT291P /KIAT291S /KIAT291F)
PIN FUNCTION

P PINSNO' F SYMBOL FUNCTIONAL DESCRIPTION
7 2 11 Vee Supply voltage terminal for logic
8 3] 15 Vs Supply voltage terminal for Motor driver
4 8 5 Vref Supply voltage terminal for control
1 5 1 GIND GIND termminal
5 9 7 IN1 Input terminal
6 1 9 INZ Input terminal
2 7 4 oUT1 Qutput terminal
10 3 13 ouT2 Qutput terminal

P Type : PIN @, @ : NC

S Tyvpe -

PIN @ : NC
F Type : PIN @, @, ®, @, @, @2, @, and @® : NC

For F Type, We recommend FIN to be connected to GND.

FUNCTION
IN1 i INZ OUT(I)UTPU,(I;)UTZ MODE
0 0 oo o STOP
1 0 H L CW/CCW
0 1 L H CCW/CW
1 1 L L BRAKE

@ : High Impedance

(Note) Inputs are all high active type.
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KIA7291P/S/F

ELECTRICAL CHARACTERISTICS
(Unless otherwise specified, Vgo=12V, V=18V, Ta=257T)

CHARACTERISTIC SYMBOL CE{ECS[;IFT TEST CONDITION MIN. | TYP. | MAX. | UNIT
Ica Output OFF, CW/CCW mode - 8.0 13.0 maA
Supply Current Tec 1 Output OFF, CW/CCW mode - 0 50 HA
Tees Output OFF, Brake mode - 8.5 100 | mA
Input Operating 1 (High) Vi . 35 - 55
Vot T=25% v
oltage 2 (Low) Ve GND - 0.8
2
Input Current Ing V=35V, Sink mode - 3 10 HA
Input Hysteresis Voltage AVt - - 0.7 - Vv
Upper V. Viee=Vs, Vou—Vs measure B 0.9 19
P/S/F | Side SAT U Io=0.2A, CW/CCW mode ' '
Type Lower v, Viee=Vs, Vour-GND measure B 0.8 12
Side SAT I Io=0.2A, CW/CCW mode ' '
Upper v, Viee=Vs, Vou—Vs measure B 10 195
Saturation | S/F Side AT T2 3 Io=04A, CW/CCW mode ' ' v
Voltage Type Lower v, Viee=Vs, Vou~GND measure B 0.0 135
Side SAT L Io=04A, CW/CCW mode ' '
Upper V. Viee=Vs, Vou~Vs measure B 13 18
p T Side AT U2 Io=1.0A, CW/CCW mode ' '
P ML ower v, Viee=Vs, Vour-GND measure B 12 185
Side SAT L2 Io=1.0A, CW/CCW mode ' '
v ’ V=10V, Voi-GND measure ~ 12 -
AT U Io=0.2A, CW/CCW mode '
S/F Type
v ’ Viee=10V, Vyou-GND measure 104 10.9 122
Output AT U N Io=04A, CW/CCW mode ' ' ' v
Voltage v ’ Viee=10V, Vou-GND measure B 1.0 B
P Type AT U Io=05A, CW/CCW mode '
Viee=10V, Vou—GND measure
Vaat vt Io=1.0A, CW/CCW mode 102 ] 107 | 120
Leakage Upper Side Iy A V=20V - - 50 A
Current | | ower Side I V=25V - - 50
S/F Upper B _ _
Type | Side Vi l=0.44 L9
Diode P Type | ¥ Vi Ie=1A - 2.5 -
Side
Forward S Upper 5 Vv
Voltage Type Side Vru Ir=0.4A - 0.9 -
L
P Type S?;Zer Viu-s I=1A - 1.2 -
Reference Current Ler 2 Viee=10V, Source mode - 20 40 HA
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KIA7291P/S/F

TEST CIRCUIT 1
Tcet, Tece, Teoes

777 T

{(Note) HEAT FIN of KIA7291F is connected
to GND.

TEST CIRCUIT 2
VINL . Vivz . Imv. AVT, Ipgp

+
ey
O
ox
o | S, s (7/2/11—4/8/5 —(5/6/15) R R 1
S =& 0sC =
- —
— 'm1 KIAT291P /S /T
O Ving
A 8]
SWo
| EsviMax)
VIN iov(mx.)
i 71/7777/77 v

( KIA7291P/KIA72918/KIAT291F )

{(Note] HEAT FIN of KIAY291F is connected
to GND.
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KIA7291P/S/F

TEST CIRCUIT 3
VSAT U-1, 2, 3 VsaT 1—1, 2, 2 VSaT U-1’, 2, 3, 4

SWy

Lg - sl
VA =

Vg
4/8/5 »~<5/6/15)

Hi
<
v

(Note) Igyp calibration iz required to adjust

specified values of test conditions by Ry

of connected to
{Igur=0.2A/0.4A/0.54/1.0A)

TEST CIRCUIT 4
I u L

(&)
4/8/5 —5/6/15) T

25V

77

(Note) HEAT FIN of KIATZOIF

GND.

( KIA7R91P/KIA7R915,/KIATR91F )

{Note) HEAT FIN of KIA7291F
of connected to GND.

TEST CIRCUIT 5
VF U-1, 2, VF L-1, 2,

I V
Vg U U

» ®

4/8/5 —(5/6/15)
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KIA7291P/S/F

NOTES

L -
Tnput circuit VI IN
5/9/7
or

Voo stand-—by

Input Terminals of pin @ and ® (KIAT291P) are

10KQ
1.3K0

o
o -
all high active type and have a hysteresis of 0.7V 2
{typ.), 3pAltyp.) of source mode input current is
reguired.

10KQ

(1/5/1)—

(KIA?291P /KIA72915/KIA7291F)

Output circuit @%ﬁ@

Output voltage is controlled by Vies voltage,
Relationship between Vour and Vier 1s

Vour=Vesl =07+ Ve “
Vieg terminal required to comnect to Vs terminal | or -10 73713
for stable operation in case of no requirement of A 2 A
ViwerE Vs 2/7/4) Vour
Vref I
CIRCUIT 4/8/6 ) Vrer

S

(KTA7291P /KIA72915 /KIA7291F)
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KIA7291P/S/F

APPLICATION CIRCUIT

{Note 2)
I ove
o Veg
(Note 1)
5+ +
= e
5
(772711 —8/6/16—_4/8/5)
IN1
INZ

(KIAV201P/KIA7291S /KIA7291F )

(Notel) Experiment to find the optimum capacitor valve.
(NoteZ) To protect against excess current, current limitation resistor R should be inserted
where necessary.

NOTES

Be careful when switching the input because rush current may occur.
When switching, stop mode should be entered or current limitation resister R should be inserted.

+ The IC functiong cannot be guaranteed when turning power on of off.
Before using the IC for application, check that there are no problems.

+ Utmost care is necessary in the dsign of the output line, Vs, Voo and GND line since IC may be

destroyed due to short-curcuit between outputs, air contarnination fault, or fault by improper
grounding.
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KIA7291P/S/F

PD — Ta t — Rth
g KIAT291P & Laop FIAT291P
B @ INFINITE HEAT SINK = @ INFINITE HEAT SINK = mm=gii |
() & WITH 80cm? = 2Zmm Al g ® 80cm?x2mm Al HEAT SINK
= HEAT SINK (8ps=80/W) 2 300 |® 25cm?x 2mm AL HEAT SINK
15cm?x2mm al 1% @) NO HEAT SINK
=, HEAT SINK(®gs=20°C/W) & 100
o 10 @ NG HEAT SINK = =
E @ @j—a—65'C/W g § 50 it
z ™~ ) e i S
& T 4
s S E @3
o T B 4
= @ z 1
=3 = nput Pulse
o I = Fw
2 0 Z 0.3
0 50 100 150 200 = o ——t (9)
= ige 1 2 3
AMBIENT TEMPERATURE Ta (°C) 10 0 1 10 o7 10
PULSE WIDTH t (s)
P, — Ta . t — Rin
KIA72018 o KIA7291S
=~ =0 NO HEAT SINK 5 1K [R5 HEAT SINK
= 8j—a=130°C/W e
2 16 @ a00
R
g ~E 100
5 1.2 > BE
= ] =
2 08 S =
= ™~ 52 10
=] INPUT PULSE
- ~ ; Pw
g 0.4 \\\ =) 3
=) S z —~t (s)
=] 0 [~ e 1 LI L 111
0 20 40 60 80 100 120 140 160 E 0.1 0.3 1 3 10 30 100 300 1k
AMBIENT TEMPERATURE Ta (°C) PULSE WIDTH t (S)
P, — Ta . t = R
5 ¢ KIA7291F g KIA7291F
= : (D 60x30<1.6mm Cu - INPUT PULSE
— ¢ ABOVE 50% OF COPPER & %ggngjfaiﬁ{ . Py
218 AREA OCCUPIED 7 ¢ ABOVE 0% OF COPPER
@ & NO HEAT SINK = AREA OCCUPIED —t (g)
= N 9j_a=140°C/W E onp
=
g 1.2 ] g\c} I
= @ 2= 100 g
7 ™ E g @
n 08 ~ T 2& 50 i
, SR = 30— —
0.4 3 a
E ~ ~lN E //
= RS z
g5 il < 10
0 20 40 60 80 100 120 140 160 B 1 3 10 30 100 300 1K
AMBIENT TEMPERATURE Ta (°C) PULSE WIDTH t (s)
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KIA7291P/S/F

Veresam) — lour(ueper)
q o KIA7RID/S Versamy — LourLower)
’ KIAT291P/S
3.2
2.4
E I _ 2.4
— e z
& 1.6 = s
w e,
E // i 1.6 e
=g // m ="
0.8 RE P
0.8 ]
0
0 0.4 0.8 1.2 1.6 2.0 0
0 0.4 0.8 1.2 1.6 2.0
Lour (4)
Lour (4)
Vier = Vourm) Vs — Vourm
Test Circuit Vg =12Y Test Circuit Vrep=8.0V
Vg =5V Voo =5.0V
b 1" 17 7*
pOpen »Open
ERS W) ys
%&3 %’%2
— —
HEAT FIN TO KIAYE91F HEAT FIN TO KIAY291F
ki is connected to GND. i is commscted to GND.
12 v 10 |
///, Output Open
10 A - ]
I~ A —_ 9 e !
= 8 Output Open//A/ = w
- P - —
E ¥ N Resistor 400 - L~ T Resistor 10
S /:// Resistor 100 E //
=y A = e
Ty
dl
v ¥
2 <
0 6
0 2 4 6 8 10 12 8 9 10 11 12
Vref (V) Vs (V)
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